Disclosure is important in human immunodeficiency virus (HIV) transmission risk reduction. This randomized controlled intervention assessed changes in and predictors of disclosure and risky sexual behavior among Black men who have sex with men (BMSM) living with HIV in the U.S. BMSM were randomly assigned to either the disclosure intervention or attention control case management group. Predictors of three disclosure types (behavior, beliefs, intentions) and condomless anal intercourse (CAI) included disclosure consequences (rewards and costs), disclosure readiness, and safer sex readiness. Mixed-effect results showed no differences between the groups in any of the outcomes; although disclosure behavior increased over time. Relationships were found between readiness to change and CAI; disclosure consequences and different disclosure types; and disclosure behavior and receptive CAI. When working with BMSM living with HIV, practitioners and prevention specialists should consider the importance of disclosure pertaining to receptive CAI and factors that support overall disclosure and safer sex.
Introduction
In the United States (U.S.), men who have sex with men (MSM) are at greatest risk of contracting human immunodeficiency virus (HIV) compared to other individuals. 1 MSM accounted for 70% of Americans newly diagnosed with HIV and for 56% of Americans living with HIV in 2014. 1 Among MSM, Black men have the highest rates of new HIV infections compared to other racial and ethnic groups. 2 In 2015, of all new HIV diagnoses among men, 39% were Black, 29% White, and 27% Hispanic.
According to the Centers for Disease Control and Prevention (CDC), HIV-related conversations including disclosure of HIV status to sexual partners is one important strategy in negotiating safer sex and reducing HIV transmission risks. [3] [4] [5] HIV disclosure to casual sexual partners is an ongoing process that can be communicated in a number of ways. 6 MSM may state point-blank that they are HIV-positive or use indirect methods to convey the message (e.g. leaving out HIV medications). The latter strategies make assumptions that the message is received as intended and leaves opportunities for miscommunication.
Campaigns developed by the CDC such as Start Talking. Stop HIV are designed to help MSM openly and directly communicate with their sexual partners about HIV testing, disclosure of their HIV status, condom use, engagement in less risky sexual behaviors, and treatment and prevention of HIV. 3 However, HIV seropositive status disclosure is a complex process rather than a single event. Interventions can facilitate this process by helping MSM decide whether and how to disclose their status to casual sexual partners. Additionally, interventions can assist MSM in acquiring effective disclosure strategies, building communication skills, developing self-efficacy, and assessing and reducing the risk of HIV transmission. [7] [8] [9] [10] [11] However, HIV-related conversations, sexual behaviors, and transmission risks among Black MSM (BMSM) remain understudied areas. Previous research has shown that HIV disclosure tends to differ between racial and ethnic groups. For example, Black compared to White MSM are less likely to disclose their HIV status 12 and are less likely to know their HIV status. 13 They are also less likely to engage in risky sexual behaviors than other MSM.
14 Additionally, empirical support is mixed regarding the relationship between HIV status disclosure, transmission risk, and sexual behavior. 5 Some studies show that greater HIV status disclosure is associated with less risky sexual behavior and transmission risk. 15, 16 Other studies find mixed, or no significant relationships, between disclosure and sexual behavior.
5,17
Theoretical frameworks and current study There are various theories that inform disclosure, sexual behavior, and the relationship between disclosure and sexual behavior. The consequences theory of disclosure proposes that HIV disclosure is most likely when the rewards outweigh the costs of disclosing. 18, 19 Rewards of disclosure may include feelings of "doing the right thing" as well as improved physical and mental health. 20, 21 Costs of disclosure may entail fears of abuse, rejection, isolation, stigma, degradation, ostracism, and anxiety. 22 Rewards and costs assessments are also found in other theories that help explain sexual behavior change. The transtheoretical model of behavior change suggests that individuals move through a series of readiness stages to change risky sexual behavior. 23 Prior studies, for example, have shown that less readiness to use condoms is related to greater condomless anal intercourse (CAI). 24, 25 Readiness may be encouraged through rewards and discouraged through costs associated with changes in sexual behaviors (e.g. contemplation stage). Finally, regarding the link between disclosure and risky sexual behavior, the theory of planned behavior suggests that disclosure beliefs, intentions, and behavior predict sexual behavior. 26 The main purposes of this study are to assess changes in and predictors of HIV seropositive status disclosure and sexual behavior among BMSM following a disclosure intervention (DI). The following hypotheses (Hs) are examined: The intervention compared to the control group will have (H1) a greater increase in disclosure (beliefs, intentions, behavior) and (H2) a greater decrease in risky sexual behavior (insertive and receptive CAI) over time; (H3) perceptions of disclosure consequences (costs and rewards) and readiness to change will predict disclosure; (H4) perceptions of disclosure consequences (costs and rewards) and readiness to change will predict risky sexual behavior; and (H5) disclosure will predict risky sexual behavior.
Methods

Procedure
The current study used data from 123 BMSM living with HIV who participated in a larger intervention study. The larger study was conducted between 2009 and 2014 and included 339 MSM who agreed to participate in a two-arm randomized controlled DI in two U.S. metropolitan areas. To be eligible for inclusion, MSM had to be 18 years of age or older, Englishspeaking, HIV-positive, sexually active in the past three months with at least one man, interested in learning more about serostatus disclosure to casual sexual partners, and plan on living in the area for at least one year. MSM were randomly assigned to either the DI or the attention control case management (ACCM) group. The study protocol was approved by the Institutional Review Boards of the University of South Florida and Ohio State University. Written consent was obtained prior to the onset of the study from all eligible men who agreed to participate.
Each group followed the same sequence and participated in seven one-on-one sessions with trained facilitators over 12 months. The DI group focused on HIV disclosure to casual sexual partners (e.g. engaged in extensive practices and exercises related to HIV disclosure). The ACCM group followed the CDC's HIV prevention case management program "Comprehensive Risk Counseling and Services" (CRCS). 27 Each session took 60-90 min to complete. Survey data were collected during five sessions (sessions 1, 4-7) using audio computer-assisted self-interviewing (ACASI). The condition was administered during three sessions (sessions 2-4). A booster session was administered during session 5 to reinforce previously acquired skills. Facilitators also worked with both groups on reducing risky sexual behaviors.
Measures
Disclosure. Three disclosure to sexual partner measures were administered at each of the five time-points. The measures (13 items each) examined the extent of (1) disclosure behavior, (2) disclosure beliefs, and (3) Risky sexual behavior. Participants were first asked about the number of sexual encounters they had in the past 30 days. If they had at least one sexual encounter, participants were asked to report on the number of sexual encounters that involved insertive CAI and receptive CAI. The number of insertive and receptive CAI was divided by the number of sexual encounters and multiplied by 100 to obtain the percentage of sexual encounters that involved insertive and receptive CAI. In some instances, BMSM mistakenly reported a greater number of insertive and receptive CAI than sexual encounters, resulting in percentages greater than 100. When percentages were greater than 100 (8 of 328 insertive CAI encounters; 5 of 332 receptive CAI encounters), they were recoded to 100%.
Readiness to disclose or engage in safer sex. Readiness was assessed at baseline and included readiness to have safer sex with all sexual partners and readiness for seropositive status disclosure to all sexual partners. A readiness to change ruler was used, ranging from 1 to 10, with higher numbers indicating greater readiness. 24, 28 Consequences of disclosure. Rewards and costs of disclosing one's HIV status to a sexual partner were measured at baseline. 18, 19 The rewards measure was created by summing the number of yes responses to 12 items (0 ¼ no, 1 ¼ yes). The costs measure was created by summing the number of yes responses to 9 items (0 ¼ no, 1 ¼ yes).
Control variables
The following control variables were included in the analyses -participant's age in years, time since HIV diagnosis in years, and viral suppression (0 ¼ not virally suppressed, 1¼ virally suppressed). Also controlled for was location of data collection (0 ¼ Midwest, 1 ¼ Southeast).
Data analysis
Data were analyzed using descriptive statistics and mixed-effects models for repeated measures (proc mixed) in SAS software version 9.4 (SAS Institute Inc., Cary, NC, USA). Separate mixed-effects models were run for each of the three disclosure outcomes and each of the two CAI outcomes. Models were run in multiple steps and examined for fit. The final best fitting model for each outcome included random slopes for the intercept only and fixed effects for the predictor and control variables.
Results
BMSM baseline demographic characteristics
Of the 123 BMSM, most (63.4%) were identified as gay and 36.6% as bisexual. More than half self-reported viral suppression (56.1%), 43.1% had some college experience, and 25.2% were employed. About onethird earned less than $500 (37.4%) or between $501 and $1000 (37.4%) per month. Around half (55.3%) of the BMSM lived in the Midwest and 44.7% lived in the Southeast. The mean age was 40.9 years (SD ¼ 11.6) and mean time since HIV diagnosis was 10.1 years
Approximately half of the BMSM (55.3%) were randomly assigned to the DI group and half (44.7%) to the ACCM group. With one exception, there were no significant group differences in demographic characteristics. BMSM in the DI group were older than in the ACCM group (43.4 vs. 40.5 years, respectively; F ¼ 8.27, p ¼ 0.004), which was controlled for in the analyses.
Disclosure: Behavior, beliefs, and intentions
Descriptive statistics of disclosure behavior, beliefs, and intentions at each of the five time-points are displayed in Table 1 . Table 2 shows that disclosure behavior but not beliefs and intentions significantly increased over 12 months. There were no significant differences in the disclosure outcomes between the DI and ACCM group (H1 was not supported). Regarding H3, both readiness to disclose and perceived rewards of disclosure were significantly positively associated with disclosure behavior, beliefs, and intentions. Greater readiness to engage in safer sex was significantly related to greater disclosure beliefs and intentions. Greater perceived disclosure costs were significantly associated with lower disclosure behavior. Among the control variables, time since HIV diagnosis was negatively related to disclosure beliefs and intentions. Table 1 also includes descriptive statistics for insertive and receptive CAI at each time-point. Table 3 shows that there was no significant change in insertive or receptive CAI over time. There was also no significant difference in CAI between the DI and ACCM groups (H2 was not supported). Pertaining to H4, greater readiness for safer sex was significantly related to lower rates of insertive and receptive CAI, and greater readiness to disclose was significantly related to greater receptive CAI. With respect to H5, there was a negative relationship between disclosure behavior and receptive CAI. Among the control variables, older BMSM reported less insertive and receptive CAI.
Risky sexual behavior: CAI
Discussion
The goals of this randomized controlled intervention were to assess changes in and predictors of HIV seropositive status disclosure and sexual behavior among BMSM following a DI. The increase in disclosure behavior but not beliefs and intentions suggests that behavior can change even when beliefs and intentions toward the behavior do not change, which is counter to the premise of the theory of planned behavior. 26 The lack of differences between the DI and ACCM groups is unexpected because only the DI group had extensive exposure to the DI. However, similarities might also indicate that different treatments can achieve similar positive outcomes in behavioral interventions. This finding further suggests that increased disclosure to sexual partners in the current intervention study might have occurred through other shared experiences that are not specific to disclosure.
The shared experiences between the DI and ACCM groups were the number and sequence of sessions, oneon-one sessions with trained facilitators, the focus on reducing risky sexual behavior, and all MSM having to have an interest in finding out more about disclosing their status to a sexual partner in order to be eligible for inclusion in the study. There is much empirical support for a relationship between the therapeutic alliance (e.g. therapist and patient, facilitator and participant) and treatment outcomes, 29, 30 which might explain the similarities between the groups. Future interventions should consider the therapeutic alliance as a possible effect on outcomes to support or refute this speculation.
The lack of differences in CAI between the DI and ACCM groups might be explained by the fact that both groups discussed safer sex strategies with the facilitators. Previous research concluded that intervention effects were greatest when the control group received minimal to no treatment. 8 In contrast, it is surprising that there was no change in CAI over time. It may be that BMSM in this study used other strategies to reduce the risk of HIV transmission (e.g. serosorting, strategic positioning). It is worth noting here that there is no clear evidence that these strategies are effective in HIV transmission risk reduction. 31, 32 Findings on predictors confirmed that greater readiness to change and perceived disclosure rewards were associated with greater disclosure behavior, beliefs, and intentions; greater perceived costs were related to less disclosure behavior. Greater readiness to engage in safer sex was related to less insertive and receptive CAI. These findings are in line with the transtheoretical model of behavior change 23 and the consequences theory of disclosure. 18, 19 These findings are also supported by previous research on the relationship between readiness to change and risky sexual behavior. 24, 25 Finally, greater disclosure behavior was related to less receptive CAI but not less insertive CAI. These findings are similar to prior research on the relationship between disclosure and risky sexual behavior that have also noted mixed findings. 5 
Limitations and conclusions
Limitations of this study should be taken into consideration when interpreting the findings. One limitation is the non-random sample of MSM in the larger study. Although MSM were randomly assigned to either the DI or the ACCM group, they were not randomly sampled from the larger population. Instead, recruitment occurred through various HIV-related venues, advertisements, and word-of-mouth. As a result, findings may not be generalizable to BMSM as a whole. Future studies using larger random samples with longitudinal designs are needed to test interventions that may replicate or refute findings from this study.
Another limitation is the use of self-reported measures of disclosure and risky sexual behavior. Even with the use of ACASI, which is recommended for collecting sensitive self-reported information, [33] [34] [35] it is possible that BMSM in this study over-or under-reported their behaviors due to social desirability, which may overestimate or underestimate the associations assessed in the current study.
Despite these limitations, findings from this study are important for practitioners and the design of future studies. HIV prevention and intervention programs could consider integrating strategies (e.g. motivational interviewing) to encourage and support readiness to change, and to help BMSM understand and identify the consequences of disclosing their HIV status to sexual partners. Prevention and intervention programs are needed that integrate culture-specific aspects (e.g. socio-cultural and socio-historical influences of racism, stigma, homophobia, poverty, masculinity, cultural beliefs, and/or geographic location on risky sexual behaviors) when working with BMSM in reducing HIV transmission risks. [36] [37] [38] The general lack of a treatment effect regarding disclosure and sexual behavior further opens up new opportunities for research in this area but also deepens our understanding of treatments that may or may not have the greatest impact on long-term behavior changes among BMSM. Instead, other prevention strategies that are culturally informed and are sensitive to the needs of BMSM need to be considered, tested, and implemented because disclosure by itself may not necessarily result in HIV transmission risk reduction.
